On a typical day, more than half (58%) of the time American youth spend with the media is viewing television. 1 The American Academy of Pediatrics (AAP) recommends no more than 2 h of entertainment screen time for children ages 2 or older, 2, 3 and new recommendations identify media use as a risk factor in childhood obesity. 3 Television viewing (TVV) is associated with a cluster of unhealthy eating behaviors 4 and correlational analyses demonstrate a dose-response relationship between the number of hours spent viewing television and overweight in childhood. 5, 6 Randomized control trials show that reduced TVV leads to decreased body mass index in preschool and elementary school children, 7, 8 decreased overweight in middle school girls 9 and weight loss among overweight 8-to 12-year-old children. 10 Heavy TVV has also been linked to attention problems, 11 behavioral problems, 12 reading deficits 13 and poor educational achievement. 14 While there are specific strategies often recommended to parents to help them reduce their child's screen time, 15 little is known about whether parents are motivated to do so. As the link between TVV and obesity becomes clearer, ways to successfully encourage parents to reduce their children's screen time are needed. Understanding the beliefs relevant to this behavior is one of the first steps to creating effective television reduction interventions and communication messages aimed at parents. 16 We use a reasoned action approach 17, 18 to determine the factors that influence parents' intention to limit children's viewing and to identify the specific beliefs relevant to intention. The focus of this approach is one's intention to perform a specific behavior. Intention to is a function of one's favorableness towards performing the behavior (i. To date no studies have applied a reasoned action approach to screen time reduction behaviors. We will therefore identify the relevant determinants of, and beliefs related to, intention to reduce children's television time.
Methods
Sample and study design
Data were collected from a telephone survey conducted during the summer of 2010 with 516 parents/caregivers of children from 3 to 16 years living in Philadelphia, Pennsylvania. The survey was developed to assess patterns of TVV among children and determine the attitudes and beliefs that contribute to parents' intention to reduce their child's TVV. The study was reviewed and approved by the Institutional Review Boards at the University of Pennsylvania and the Philadelphia Department of Public Health.
The telephone survey was fielded by Social Science Research Solutions (SSRS) and conducted in both English and Spanish using a computer-assisted telephone interviewing system. Respondents were selected using random digit dialing and random selection from a publicly available list of households with greater likelihood of containing a child within the targeted age. The incidence of target respondents was 22%; the response rate for eligible respondents was 31%. Twenty-three percent of the sample was reached by cell phone. The sample was weighted to replicate the household distribution for number of children and adults in the household, presence of an African-American or Hispanic child in the household and homeownership.
Measures
All questions were asked specifically about a 'target child' (TC) because media behaviors and parents' attitudes may vary from child to child in instances with more than one eligible child per household. (In such cases the CATI system prompted the interviewer to randomly select the younger or the older of the two as the TC, or, in the case of three or more children the respondents were asked about the child who had the most recent birthday.)
Television viewing
Children's TVV was measured by asking respondents about TC's viewing on weekdays and weekend days. Following the pattern of questioning employed in a national telephone survey 1 respondents were asked about TC's viewing, on a 'typical weekday, for example last Tuesday' and on a 'typical weekend day, for example last Saturday', between the time he/she wakes up and noon, noon and 6 p.m. and 6 p.m. and the time he/she falls asleep. Television was defined as 'TV shows, DVDs or movies that (TC's name) watches on a television set or computer'.
To create a measure of TVV on an average day, all responses were converted to minutes. Average daily viewing was calculated by multiplying weekday viewing by 5, weekend day viewing by 2, summing and dividing by 7. The final number was divided by 60 so that the TVV variable would represent the number of hours reported for an average day.
Reasoned action measures
These measures focused upon limiting TC's TVV to 2 h or less every day. There were two types of measures: the direct measures of intentions and the three determinants, and the beliefs assumed to underlie these constructs. The direct measures were based on standardized measures used frequently in reasoned action analyses. 26 In lieu of formal elicitation research, 27 we used the literature to generate the underlying behavioral (attitudinal) and efficacy beliefs, as well as the important referent groups for the normative measures.
The measure of intention was: 'How likely is it that you will limit (TC)'s television viewing to 2 h or less every day? Would it be unlikely, likely or neither?' Based on their response, the next question asked 'How (likely/unlikely) would that be? Would you say: extremely, quite or slightly?' If the respondent reported already limiting TVV, he or she was asked the likelihood of continuing to limit TVV. These procedures resulted in an ordinal item ranging from 23 (extremely unlikely to limit) to 3 (extremely likely to limit) (M ¼ 0.92 CI: 0.71, 1.12).
We also created an 'intender status' variable to categorize respondents as 'intenders' or 'non-intenders'. Those who responded extremely, quite or slightly likely to limit viewing were considered 'intenders'; other responses were coded as 'non-intenders'. Parents who reported already performing the behavior were classified as 'intenders'.
The attitude measures were asked in a similar two-step procedure, resulting in an ordinal measure ranging from 23 to 3. Respondents were asked if they thought that limiting/ continuing to limit their child's TVV to 2 h or less every day would be: complicated/simple, bad/good, foolish/wise, unpleasant/pleasant, easy/difficult or harmful/beneficial. The six items were averaged to create a scale (alpha ¼ 0.79; M ¼ 0.999; CI: 0.88, 1.12).
Normative pressure was measured using injunctive and descriptive norms. For the injunctive norms respondents were asked if 'most people who are important to you think you should not or you should' limit their child's television viewing. The descriptive norm measures asked respondents if 'most people like you will not or will limit their child's television viewing', and if 'most people like you have not or have limited their child's television viewing'. Both measures were on a scale from 23 to 3. The alpha for the three items was 0.73 (M ¼ 0.172; CI: 0.025, 0.37).
Self-efficacy was measured using one item, from 23 (certain could not limit) to 3 (certain could limit): 'How certain are you that you could limit/continue to limit (TC)'s television viewing to 2 h or less every day?' (M ¼ 1.96; CI: 1.79, 2.13).
For the behavioral beliefs, respondents were asked what might happen if they were to limit their child's TVV, with the responses 'unlikely, likely or neither'. The behavioral beliefs included the following: make it harder for you to get things done around the house; help TC get more exercise; make TC eat less; help TC do better in school; make TC more likely to talk to family; make eating meals less enjoyable; make TC bored; decrease TC's exposure to inappropriate content; make it harder to keep TC safe and make it harder for TC to fall asleep.
The injunctive normative beliefs, on a 7-point scale, asked whether the following people think they should not (1) or should (7) limit their child's TVV: TC's teachers; other parents you know; your spouse/partner/TC's other parent/ TC's parents and your child's/children doctor. On a scale of 1 -5 (from none, a few, about half, most or all) the descriptive normative beliefs asked about how many of the following people have limited their child's viewing: your close friends, other parents you know and your family members.
Self-efficacy beliefs were measured on a scale from 1 to 7 (certain you could not/certain you could) asked about limiting their child's TVV given a particular situation (i.e. barrier). These items were as follows: if there were always a TV on at home; if TC was with friends; if TC had nothing else to do; if TC had a TV in his or her bedroom; if you had work or things to do; if you wanted to watch TV and if the neighborhood were not safe.
Statistical analysis
Descriptive statistics were calculated on the media use and theory variables. We also assessed differences in the media variables and in the intention to limit viewing by key demographic groups: income (below $60 000 and $60 000 and above), child gender, child race (African-American and White), child ethnicity (Hispanic or Non-Hispanic) and child age (ages 3 -6, 7 -12 and 13 or older). For categorical outcomes, chi-square statistics were calculated. For continuous outcomes such as TVV and intention to limit viewing, difference in means were compared and tested using post hoc comparisons with the adjusted Wald test. (Post hoc comparisons were conducted in lieu of t-tests because the data were weighted.)
Multiple regression analyses were used to test which theoretical determinants were associated with intention to limit television time. Separate regression analyses were run for each of the demographic groups listed above to determine if there were differences in which determinants predicted the intention to limit viewing. The Chow test 28 was used to test whether the regression coefficients estimated from one group (e.g. African-Americans) were equal to the coefficients estimated from another group (e.g. Whites). We then conducted an audience segmentation between intenders and non-intenders using seemingly unrelated regression analysis (SUR) 29 to examine the differences in the underlying beliefs of the relevant determinants of intention. SUR simultaneously estimates the differences for all beliefs in a particular behavioral domain to control for correlations among the error terms for the specific beliefs. SUR takes into account the relationships among all the belief variables instead of treating them independently, thus reducing the likelihood of a type I error. All analyses were conducted using Stata 11.0 and used the survey weight correction to estimate standard errors. 30 
Results
The respondent and TC characteristics are shown in Table 1 .
Television viewing
Parents reported that their (target) children watched an average of 3.95 h per day (CI: 3.67 -4.24). Children from lower income households watched significantly more television than those from higher income households; AfricanAmerican children viewed more television than White children and older children viewed significantly more than younger children (Table 2 ).
Reasoned action results
Table 2 also displays the mean intention of the parent to limit viewing by intender status and by select demographic characteristics. The percentage of caregivers who already TELEVISION VIEWING, MEDIA, REASONED ACTION limit their child's TVV was ,5%. There were no differences in the mean intention to limit viewing by child's gender, race and household income. Parents of children 13 or older were significantly more likely to report a lower intention to limit compared with parents with children ages 3 -6 and 7 -12.
Regression analysis
Multiple regression analysis (Fig. 1) showed that attitudes were the strongest significant predictor of intention to limit, followed by perceived normative pressure. Self-efficacy was not significantly associated with intention. Thirty-three percent of the variance in intention was explained by the three determinants. Attitudes and normative pressure remained significant determinants across all age, gender, income and racial groups, with two exceptions. (When the regression analysis was run among participants with Hispanic children, attitudes were significant at the P ¼ 0.052 level and normative pressure was significant at the P , 0.001 level. However, the number of observations was 61 respondents.) For those respondents whose TC was 13 or older (n ¼ 151; attitudes b ¼ 0.435, P , 0.001; R 2 ¼ 0.17) and whose child was African-American (n ¼ 220; attitudes b ¼ 0.428, P , 0.001; R 2 ¼ 0.24), only attitudes remained a statistically significant predictor of intentions. Post-estimation tests of the normative pressure coefficients across racial groups showed that the coefficients were not significantly different from one another. In addition, the normative pressure coefficient of parents whose child was 13 or older (n ¼ 151; normative pressure b ¼ 20.017, P ¼ 0.894) was significantly different only from the normative coefficient of those parents with a 3 -6 year old (n ¼ 140; normative pressure b ¼ 0.304, P , 0.001). Thus, the effect of normative pressure on intention was statistically equivalent for parents of 7 -12 year olds (n ¼ 216; normative pressure b ¼ 0.233, P , 0.05) and 13-16 year olds, but was significantly different for parents of young children. Table 3 presents the means for each behavioral and normative belief and the correlation of each belief with intention. (We did not examine the efficacy beliefs as self-efficacy was not a significant determinant.) Of the 10 behavioral beliefs, SUR analysis showed that there were significant differences between intenders/non-intenders on four. Intenders were more likely than non-intenders to believe that limiting TVV would (i) help TC get more exercise, (ii) help TC do better in school, (iii) make TC more likely to talk to the family and (iv) decrease TC's exposure to inappropriate content. All of the normative beliefs were significantly different between intenders/non-intenders in that intenders were more likely to think that important others (e.g. spouse) think they should limit and others like them (e.g. other parents) are already limiting. In general, the beliefs in which there were differences were also the most highly correlated with intention.
Audience segmentation

Discussion Main findings of the study
This study provides evidence that children across all demographic groups reportedly watched more than the AAP recommended viewing time of 2 h per day. In this sample, children whose parents had no intention of limiting their viewing reached levels of over 4 h a day. A lack of intention to limit viewing was most evident among parents of adolescents, who reported that their adolescent watched television almost 5 h on an average day. Adolescents are a group in which media use and TVV in particular are pervasive. 1 Despite this, television reduction interventions that exist for parents tend to emphasize younger children. 31 Parents of teens may feel they have less control over their child's viewing time or perhaps that adolescents are less vulnerable to harmful effects of media. More research is needed on adolescents' parents to address these questions.
Attitudes were the strongest predictor of intention across all demographic groups. The beliefs important to those who intended to limit were all positive, in that limiting would result in positive outcomes such as helping them to do better in school or making them more likely to talk to the family. Such beliefs should be emphasized in a parent -provider interaction, media campaign or intervention designed to persuade parents to reduce children's TVV.
Similarly, normative pressure was found to play an important role in intention. Increasing awareness that other parents like themselves are limiting their child's TVV may help to create a social norm about the importance of limiting viewing. Since the relationships of attitudes and norms Significant at the P , 0.01 level unless otherwise noted. Significant differences at P level ,0.01 between groups with different coefficients (a and b).
TELEVISION VIEWING, MEDIA, REASONED ACTION to intentions are generally consistent among the demographic groups examined here, attitudinal and/or normative messages aimed at a broad audience would be appropriate.
What is already known on this topic
We know that parents often cite barriers such as conflict in the home, a lack of resources and television as a beneficial presence (e.g. babysitter, entertainment) to adhering to the AAP guidelines of ,2 h of screen time per day 32, 33 Additionally, there is sometimes a lack of concern that TVV is problem.
32
What this study adds
This study demonstrates how attitudes and normative pressure, and not necessarily barriers/efficacy, play an important role in determining parents' intentions to limit their child's TVV. No other studies have investigated parents' intention to reduce their child's screen time using a reasoned action approach. There is a significant opportunity to increase the intention to limit TVV among parents of adolescents and parents who report that their child exceeds 2 h a day or more of viewing. The behavioral and normative beliefs associated with intention to limit children's TVV provide a starting point for the development of strategies, interventions and health messages that communicate the importance of reducing television time.
Limitations of this study
The survey is cross sectional, and we do not know the relationship between intention to limit and the behavior of limiting. However, a meta-analysis of more than 130 studies and 26 000 respondents over a range of behaviors confirms the correlations between intention and its three determinants (attitudes, normative pressure and self-efficacy) 34, 35 and other We also do not take into account parent's own media use and how their time spent with television may influence their intention and/or beliefs about reducing their child's television time. Another limitation is that our measure of children's TVV is based on parental reports. However, it is more likely that parents underestimated rather than overestimated their child's TVV. 8, 32 Additionally, because the data were collected towards the end of the school year (in June), parents may have been less likely to intend to limit their children's viewing with the upcoming summer break. Parents' concerns about heavy TVV affecting academic performance has been a successful motivator for limiting children's television time, 32 but during the summer when academics are not of concern, motivation to limit may be compromised. We would argue that capturing parents' intention at a time when children would have the opportunity to watch more television is the best time to do so. Finally, our random sample of Philadelphia parents/caregivers with children ages 3-16 may be different from caregivers in other urban areas, thus limiting generalizability. A useful next step may be to replicate this research with a national sample of urban, suburban and rural parents. 
